Mechanism of action of arachidonic acid in the isolated perfused rat heart.
The purpose of this study was to elucidate the mechanism of action of arachidonic acid in the isolated rat heart perfused with Krebs solution at a constant flow. Administration of arachidonic acid, 3.3-33 nmol, into the heart caused a small transient increase followed by a pronounced decrease in coronary perfusion pressure and increased myocardial tension, heart rate, and the output of prostaglandins (6-keto-PGF1 alpha, PGE2, and PGF2 alpha). Administration of structurally similar fatty acids, dihomo-gamma-linolenic acid, and 8,14,17-eicosatrienoic acid, produced vasoconstriction and decreased myocardial tension without affecting heart rate or the output of prostaglandins. Infusion of PGI2, PGF2 alpha, or PGE2 produced coronary vasodilation and increased myocardial tension, whereas PGF2 alpha increased heart rate, an effect which was not prevented by propranolol. Indomethacin blocked the effect of arachidonic acid on myocardial tension and heart rate, but only reduced the duration of coronary vasodilation. The initial component of arachidonic acid induced coronary vasodilation which was unaffected by indomethacin and also remained unaltered during the infusion of three structurally dissimilar lipoxygenase inhibitors, eicosatetraynoic acid, nordihydroguaiaretic acid, and 1-phenyl-3-pyrazolidone. Indomethacin did not alter the effects of the exogenously administered prostaglandins on perfusion pressure or myocardial tension; however, it blocked the effect of PGF2 alpha on heart rate. The effect of arachidonic acid or PGF2 alpha to increase heart rate was not blocked by thromboxane synthetase inhibitors, imidazole, or OKY-1581. We conclude that the cardiac effects of arachidonic acid are mediated primarily through its conversion to cyclooxygenase products.(ABSTRACT TRUNCATED AT 250 WORDS)